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B, Test Configuration

A IJII)LA di:lgr;llll d’ Illc lt’sl cunllgur:iliot~ is sllmwl itl

l:ig. I. lllc c:lrricr Ir;tcking :InU Iclcmclry d:llti processing sys.

tcm is Ilw stundord DSS cquipmcllt. TIIC Sintulutiotl Ctsnvcr.

siw t\sscIl]bly (SC’/\) wds usccl 10 gwwr:llc two bimry dtilu

strc:lll}s; cdcll dot:l slrcum l}i.jlll:lsc-lllod~lltilcd ;! squ:lrcw:wc

subcurricr. Tllc two composilc (dol~ plus sulwlrricr) sign;lls

vrc IIicn Illiscd :IHII used 10 I)lI:lsc.Illt~tlIIl:Ilc U continuous $vuvc

c:lrricr. Opcrolions sui)porl stsflwm wus used in Ilw Tctcmclry

:Ind COIIInKInd I’roccssor (TCI’) to prtrvitlc IIIe Iclmwlry d:I[:I

SNI{ st:llislics.

TIIC desired dowdinli sigtwl usc~ fur IIW ICSI wits:1 typicul

Viking Spocccrirll dmrl.sulsctrricr tkswnlink sigml, I towevcr,

oIIly the ctTcc Is on the high.rate wbcarricr were invcs[iytcd,

Toblc I summrizcs tlw CSUCI t!csirctl dmvnlinli sigwtl

Conligllrotiol!.

C. Test Cases

%vcn[y.ciglll RFI C;IWS were ICSICLI. TIIcy IHOS bc CJIC.

i,L)ri/~’l il}[o [Ilrcc Jil”(crcllt SC[S:c

(1)

(2)

(3)

IIIC 27111)fclcmclry wkrrrier lutrmtmics: Tlw ICICHI.

clry signul Ievcl wId dol~ ro[c were tlxed tit -140.()

LIIIIN WIJ 2000 bps. rcspecfivcly. Tllc CW sign;ll W;IS
l)loccd coillcidctll \\ ’ill] Cficll of the lclcmclry s[lb.

corricr Ihlrmcmics ONc Illrougll twcnly.seven (odd

nllmbcrctl lutrmonic unly): (or Cocll cosc, Illc Iclmclry

d:tl~ SS1{ dcgml:tliwt wits measured.

T:llllcs 2 Itlrou$l 4 sunlm:lrizc Ihc Icst cdwspcrformcd.

Ill. Bit Signal-to-Noise Ratio
Degradation Analysis

A. Summary of Previous Bit SNR Degradation Model

IN :1Ilrwiuus rcfh)rl (l{cf. I), a lclcillctry bit SS1{ dt$rod:l.

lii~n tllodcl for :1 Iiscd d:tl:i r:llc 01- 2000 bps ;Illil :1 tlsctl

bil SS1{:

Xflll

wlwrc:

SARI =

S<VR,,< =

/’,, =

7,, =

K=

Ts =

T// =

Ik)llm;lllll”s Collsl:lnl

,\lso. using IIlc lxrsic rcl:ttiotlsllips: (Sb’c l:iS.

.f.\’1: * = s.\’R, - [
‘ .V

:llld

s.\’K() ~ = s.\”K,K - 1.,,.K

lil
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\vl]cru:

.Y.VI:() =

.S,vf<o ~ =

I“s “

1-‘s!: ‘“

SS;\ bit SS1{ whcI] 1{1:1 is mIt prcwtlt

SSI\ bit SNl{ when 1{1:1is prcscnl

Syslcm 10ssWIICII1{1:1is mu prcwnl

SyslcIll 10sswhm 1<1:1is Ilrcsctll

l’kgrom~: “

[( ~*1<.1)4:1 /’A,,.., :
. 10 “ )

1

1/2
+(-/0)2 -.:’J.5 (J)

\\ll L$lb’:

h =

,, 8

Aj;,,,, =

t“ %

1’ [/1, A 1“. 11X, ‘= ‘/”( “:’): (UY’;,,’”” 1’ ‘-”. ,,, ,

/’ {//, J.l;, ,,, J 1,

()( )

sill (: 4,/;,,, /;, t :
------ ---- =

/’(1.0) .
/1/{ :k II “ ,- &l;,,, r,,

( )
sill (: .lJj),, ~,, I “

+ Iol(y --’
ZA.I;,,,. l“,, “

. 1(11
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/; = /’N/., -2010gll - I. (}’,)) t 1-(- 140.5)- It. (10 log /)A’)

.\ J;I,,,
sin

()‘-m-—.
W;, ,,.

SIllq.llr’) IIlg the JtW\C tqturion. Ihtll :

( )1
J.l;l,, :

sitl (); ‘lih~
Iol(y - -- ----- It))

&t;l ,,,
: .-iTi-

Ts + 7-K
AS.VR, = I 010$

()
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7;

m



1~ + TR

J S.VR, = I o log
(-------)T~
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Table 1. Desired downllnk signal conflgurallon
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Table 2. Telemetry da!a power varlcmt test cases
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Table 3, Telemetry data rate varlanl test cases
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Table 4. Test cases of CW Interfering signal colncldenl with
various telemetry subcarrle: narmonlcs

——
TCSI

t’c, d11111 l’,). 1111111 1{1:. bps Ts. K PRF,. dlllll
numlk,r

]j/,,.,. Ilr

——.—. —_________
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whhvarloust elemetryaubcarrler harmonica

-— ——-— —— --- .-— —— .———-—-— —.. . . .... . . . . .- -- -- .-— -——

Sub,.;ltritr
PN,..,. tllllll

C\V inl,.ricrittg signal
\fc.tstlrk,\l AS.\A’/. ,111

Il:lrlllkmic :lllcoll~liiw tl;ig. 61 [L III}
(“.11,.111.1[,.,1As.\A’,. ,111

—-—-—..———-—.—.—-—-—. ... ——— — -.——---—- - -.——.-—.—
-IJ(I

-1.1o

-l J\)
-1?s
-!2s

-12$

-121
-Ill

-121

-1:1
-121
-1:1
-1?1
-1?1

o
(). :

().4
0.s

1.J
:..1
>,:

.$.1

5.1
6.1
7.3
S.J
9.6

I I ,(}
———. . .. . .. —- —.--_-— . .

213



@=-l +.
Ttsl TRAVELING

TRANSMlllER —
DIRECTIONAL DIRKTIONAL
COUPLER Cowlcu

MASER (TWM)

v “’’’’v”-==-l
+

TELEM[lW $YMDO1 SUKARRlf R BLOCK Ill PLL
SNR — AND COMMAND — WNCHRONIZAIION - DEMODU1A1OR — RECEIVER

PROCESSOR(TCP) ASStMBIY (S$A) A$$[M81Y ($DA) A$Sfh\BIY (RCVl
& L

Fig. 1. Test conf~ratlon
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Fig. 2. SImpllfled carrier tracking ●nd telemetry processing system
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block diagram
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Fig. 6. Block Ill receiver 1O-MHZ felamewy output magnitude
response characteristics


